Hymenolepis diminuta: mitochondrial NADH --> NAD transhydrogenation and the lipoamide dehydrogenase system.
The occurrence of NADH --> NAD transhydrogenation and lipoamide dehydrogenase activities was demonstrated for cysticercoids of the intestinal cestode, Hymenolepis diminuta. In addition, both activities were catalyzed by the mitochondria of 6-, 10-, and 14-day H. diminuta and by the mitochondria from immature, mature, and pregravid/gravid regions of the adult cestode. A developmentally related increase in NADH --> NAD activity was suggested and the levels of both activities in the immature region of the helminth were consistent with it being a region of high metabolic activity. Adult H. diminuta mitochondrial lipoamide dehydrogenase was purified to homogeneity. The native enzyme was a homodimer with a monomeric and dimeric molecular mass of 47 and 93 kDa, respectively. Spectral analyses revealed that the enzyme contained flavin. More importantly, the purified enzyme catalyzed appreciable NADH --> NAD transhydrogenation activity, a premier finding for the phylum Platyhelminthes. The ratio of NADH --> NAD transhydrogenation to lipoamide reduction was 1:5. Both activities were inhibited by Cu2+ and Cd2+ with the NADH --> NAD activity being more resistant to inhibition. Interestingly, aside from NADH diaphorase activity, the cestode enzyme displayed NADH-ferricyanide reductase and, to a lesser degree, NADPH --> NAD transhydrogenation activities. The partial amino acid sequence of H. diminuta lipoamide dehydrogenase indicated that this enzyme was most similar to the corresponding enzymes of other parasitic helminths. Moreover, the phenylalanine for leucine substitution found in the redox-active disulfide site of the lipoamide dehydrogenases of some anaerobic systems was noted for the H. diminuta enzyme.